Oxidative DNA strand scission induced by a trinuclear copper(II) complex.
A novel trinuclear copper(II) complex, Cu3-L (L = N,N,N',N',N' ',N' '-hexakis(2-pyridyl)-1,3,5-tris(aminomethyl)benzene), exhibited efficient oxidative strand scission of plasmid DNA. The solution behavior of the complex has been studied by potentiometric titration, UV spectroscopy, and cyclic voltammetry. The data showed that there are three redox-active copper ions in the complex with three types of bound water. The complex demonstrated a moderate binding ability for DNA. Cu3-L readily cleaves plasmid DNA in the presence of ascorbate to give nicked (form II) and then linear (form III) products, while the cleavage efficiency using H2O2 is less than by ascorbate, suggesting that the cleavage mode of the trinuclear complex is somewhat different from the traditional Fenton-like catalysis. Meanwhile, Cu3-L is far more efficient than its mononuclear analogue Cu-DPA (DPA = 2,2'-dipyridylamine) at the same [Cu2+] concentration, which suggests a possible synergy between the three or at least two Cu(II) centers in Cu3-L that contributes to its relatively high nucleolytic efficiency. Furthermore, the presence of standard radical scavengers does not have clear effect on the cleavage efficiency, suggesting the reactive intermediates leading to DNA cleavage are not freely diffusible radicals.